The blue phases (BPs) of chiral liquid crystals typically occur within a narrow temperature range between the chiral nematic and isotropic liquid phases.
The blue phases (BPs) of chiral liquid crystals typically occur within a narrow temperature range between the chiral nematic and isotropic liquid phases. [1] Their origin is ascribed to a competition between an intermolecular twist induced by chirality and the necessity of the molecules to fill space uniformly. This competition results in the mesogens self-organizing into double-twisted cylindrical structures that are separated by disclination lines in the molecular orientation, producing three distinct blue phase morphologies. Of these, Blue Phase III (BPIII) is the most mysterious, and its structure has not been unambiguously established. This phase is optically isotropic, and as far as can be determined, amorphous.
In addition, it has been found that certain mesogens having a bent central core can form BPIII's with unusually wide temperature ranges. While the explanation for this is uncertain, it is probably caused by the anomalously small twist elastic constants, K 22 of these bent-core compounds. [2] A small value of K 22 makes a high magnetic field a potentially useful tool to probe BPIII, because the magnetic induction B needed to unwind the double helix might be attainable with current high-field magnet technology.
We present magneto-optical measurements on two liquid crystals that exhibit a wide temperature-range amorphous blue phase (BPIII). Magnetic fields up to 25T are found to suppress the onset of BPIII in both materials by almost 1ºC. This effect appears to increase non-linearly with the field strength. The effect of high fields on established BPIII's is also reported, in which we find significant hysteresis and very slow dynamics. Possible explanations of these results are discussed.
